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(54) DETERGENT COMPOSITION 

(71) We, THE PROCTER & GAMBLE COMPANY, a Corporation organized 
under the laws of the State of Ohio, United States of America, of 301 East Sixth Street, 
Cincinnati, Ohio 45202, United States of America, do hereby declare the invention, for 
which we pray that a patent may be granted to us, and the method by which it is to be 
5 performed^ to be particularly described in and by flie following statement'^ 5 
It has long been recognized that laundry compositions function more etBoenay m soR 
water than in water containing significant amounts of dissolved "hardness" cations such as 
calcium ion, magnesium ion and the like. Heretofore, laundry water has been softened pnor 
to use. usually by passing the water through columns of zeolite or other cation exchange 
10 materials. The use of such reolite or other cation exchange materials to pre-soften water 10 
requires a separate tank or appliance wherein the water can be percolated slowly through 
the ion exchange material to remove the- undesirable cations. Such pre-softemng proce- 
dures require an additional expense to the user occasioned by the need to purchase the 

15 ^!S^therme£mfwhereby fabrics can be optimally laundered under har^ 15 
involves tiie use of water-soluble buflder salts and/or chelators to sequester tiie undcsffable 
hardness cations and to effectively remove them from interaction with the fabrics and 
detergent materials in the laundering liquor. However, the use of such water-soluble buil- 
ders necessarily introduces into the water supply certain materials which, in improperly 

20 treated sewerage effluents, may be undesirable. Accordingly, a means for providing water- -iU 
soflenin|builders in detergent compositions without the need for soluble builder additives 

A variety of methods have been suggested for providing buflder and water-softenmg 
action concurrently with the deterging cycle of a home laundering opration, but wiOiout 
25 the need for water-soluble detergent additives. One such method employs a phOMjhoiylated 25 
doth which can be added to the laundry bath to sequester hardness ions and which can be 
removed after each laundering; see U.S. Patent 3,424.545. , . .. , 

The use of certain clay minerals to adsorb hardness ions from laimdenng liquors has also 
■ been suggested; see. for example, Rao, in Soap Vol. 3#3pp. 3-13 (1950); Schwarz, et al. 
30 "Surface Active Agents and Detergents", Vol. 2, p.297 et seq. (1%6). 30 
The zeolites, especially the naturally-occurring aluminosilicate zeolites, have been sug- 
gested for use in washnig compositions; see U.S. Patent 2,213,641; also U.S. Patent 

"^rioia'aluminosilicates have been su^ested for use as adjuncts to and with detergent 
35 compositions; see, for example, U.S. Patents 923,850; 1.419,625; and Bntish Patents 35 
339,355; 461,103; 462.591; and 522,097. , 

From the foregoing it is seen that a variety of methods have been heretofore employed to 
remove hardness cations bom aqueous laundering systems concurrently with the detergmg 
CTcle of a home laundry operation. However, these methods have not met wttgeneral 
40 success, primarily due to the inability of the art-disclosed materials to rapidly and efficienfly 40 
reduce the free polyvalent metal ion content of the aqueous laundering liquor to acceptable 
hardness levels. To be truly useful in laundry detergent compositions, an ion exctonge 
material must have sufficient cation exchange capacity to significantly decrease tlte hard- 
ness of the laundry bath without requiring excessive amounts of the ion exchanger. 
45 Moreover, the ion exchange material must act rapidly, i.e., it must reduce the cation 45 



hardness in an aqueous laundry bath to an acceptable level within the lunited tune (ca. 
10-12 minutes) available during the deterging cycle of a home laundermg operation. Opti- 
mally, effective ion exchange materials should be capable of redudng calcium hardness to 
about 1 to 2 grams per gallon withm the first 1 to 3 minutes of the detergmg cycle. Finally, 
useful cation exchange builders are desirably substantially water-insoluble, inorgamc mater- 
ials which present little or no ecoological problems in sewage. . 

It has now been found that certam aluminosilicate materials have both the high ion 
exchange capacity and the rapid ion exchange rate needed for cation exchange builder 
materials in laundry detergent compositions. _ , , , 

According to the invention, we provide a detergent composition compnsing . , , 
ftom 5%to 95% by wei^t of a water-insoluble aluminosilicate ion exchange matenal of 
the formula 

Nazl(A10i>.(Si02)yl.xH20 
wherein z and y are integers of at least 6, the molar ratio of z to y is in the range from 1 .0 to 



from 5% to 95% by weight of a water-soluble anionic, nonionic, ampholytic or zwitterionic 
organic surface-active agent or a mixture thereof. 

In a preferred embodiment, the water-insoluble aluminosilicate ion exchange material 25 
has the formula 

Na»(AI02.Si02)ii.xH20 

wherein x is an integer of from 20 to 30, preferably about 27. . 30 

The detergent compositions herein can contain, in addition to the ion exchange matenal 
and organic detergent compound, various other ingredients commonly employed m 
detergent compositions. In particular, auxiliaiy, water-soluble builders can be employed m 
the compositions to aid in the removal of calcium hardness and to sequester magnesium 
cations in water where dissolved magnesium salts create significant hardness problems. 

Additionally, the compositions herein can contain pH adjusting agents to maintain the 
pH of the laundering liquor within a desired range. 

The aluminosilicate ion exchange materials herein are prepared by a process wmcn 
results in the formation of materials which are particularly suitable for use as detercency 
I buUders and water softeners. Specifically, the aluminosilicates herein have both a hidier 40 
calcium ion exchange capacity and a higher exchange rate than similar materials heretofore 
suggested as detergency builders. Such high calcium ion exchange rate and cajpacity appear 
to be a function of several mterrelated factors wMch result from the method of prepanng 
said aluminosilicate ion exchange materials. ... . • .t. ai 

i One essential feature of the ion exchange builder matenals herem is that they be m the « 
"sodium form". That is to say. it has surprisingly been found, for example, that the potas- 
sium and hydrogen forms of the instant aluminosilicate exhibit neither the exchange rate 
nor the exchange capacity necessary for optimal builder use. 
A second essential feature of the ion exchange builder materials herein is that they be in a 
O hydrated form, Le. contain 10%-28%, preferably 10%-22%, by weight of water. Highly 
preferred alummosUicates herein contain from 18% to about 22% (wt) water in their 
crystal matrix. It has been found, for example, that less highly hydrated aluminosilicates. 
e.g. those with 6% water, do not function effectively as ion exchange builders when emp- 
loyed in the context of a laundry detergent composition. 



50 



'A third essential feature of the ion exchange builder materials herein is their particl 
range. Proper selection of small particle sizes results in fast, highly efficient builder ni 



55 



The method set forth below for preparing the aluminosilicates herein takes into consider- 
ation all of the foregoing essential elements. First, the method avoids contamination of the 

60 aluminosilicate product by cations other than sodium. For example, product washing steps 60 
involvmg acids or bases other than sodium hydroxide are avoided. Second, the process is 
designed to form the aluminosilicate in its most highly hydrated form. Hence, high tempera- 
tuie heating and drying are avoided. Third, the process is designed to form the aluinmosih- 
cate materials in a fmely-divided state having a narrow range of small particle sizes. Of 

65 course, additional grinding operations can be employed to still further reduce the particle 65 
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size. However, the need for such mechanical reduction steps is substantially lessened by the 
process herein. 

The aluminosilicates herein are prepared according to the following procedure: 

(a) dissolve sodium aluminate (Na AlOz) in water to form a homogenous solution having 

a concentration of Na AIO2 of 16.5% by weight (preferred); 5 

(b) add sodium hydroxide to the sodium aluminate solution of step (a) at a weight ratio of 
NaOH:Na AIO2 of 1 :1.8 (preferred) and maintain the temperature of the solution at 50°C 
until all the NaOH dissolves and a homogeneous solution forms; 

(c) add sodium silicate (Na* SiOj having a SiOi:NajO weight ratio of 3.2 to 1) to the 
solution of step (b) to provide a solution having a weight ratio of NazSiO) :NaOH of 1 . 1 4: 1 10 
and a weiglht ratio of Na2SiO>:NaA102 of 0.63:1; 

(d) heat the mixture piepaied in step (c) to 90°C — 1 00°C and maintain at this tempera- 
ture range for about one hour. 

In a preferred embodiment, the mixture of step (c) is cooled to a temperature below 
2S°C, preferably in the range bom 1 TC to 23°C, and maintained at that temperature for a IS 
period from 25 hours to 500 hours, preferably from 75 hours to 200 hours. 

The mixture resulting from step (d) is cooled to a temperature of SO°C and thereafter 
filtered to collect the desired alummosilicate solids. If the low temperature (<25"'C) crystal- 
lization technique is used, then the precipitate is filtered without additional preparatory 
steps. The filter cake can optionally be washed free of excess base (deionized water wash 20 
preferred to avoid cation contamination). The filter cake is dried to a moisture content of 
18% — 22% by weight using a temperature below 150°C to avoid excessive dehydration. 
Preferably, the drymg is fierformed at 100°C — lOS-C. 

FoOowmg is a typical pilot-plant scale preparation of the aluminosilicates herein. 

PREPARATION OF ALUMINOSILICATE BUILDER 





Pounds 


Pounds 




Wt. % 


Component 


(As Is) 


(Anhydrous) 


Water 


Of Total 


NaAlOi 


57.72 


49.454 


8.27 


16.40 (Anh.) 


Sodium Silicate 


82.52 


30.945 


51.57 


10.26 (Anh.) 


(3.2:1 Si02:NaiO) 










NaOH 


54.96 


27.304 


27.66 


9.05 (Anh.) 


H2O (deionized) 


106.40 




106.40 


64.29 



The sodium aluminate was dissolved in the water with stirring and the sodium hydroxide 
added thereto. The temperature of the mixture was maintained at 50°C and the sodium 

40 silicate was added thereto with stirring. The temperature of the mixture was raised to 90''C 40 
— 100°C and maintained within this range for 1 hour with stirring to allow formation of 
.27 H2O. The mixture was cooled to 50°C, filtered, and the filter cake washed twice with 
100 lbs. of deionized water. The cake was dried at a temperature of lOCC — lOS-C to a 
moisture content of 1 8 % — 22 % by weight to provide the aluminosilicate builder material. 

45 The aluminosilicates prepared m the foregoing maimer are characterized by a cubic 45 
crystal structure. 

Water-insoluble aluminosilicates having a molar ratio of (A102):(Si02) smaller than 1, 
i.e. in between 1.0 and about 0.5, can be prepared in a similar manner. These aluminosili- 
cate ion exchange materiak (A102:Si02<l) are also capable of effectively reducing the free 
30 polyvalent hardness metal ion content of an aqueous washing liquor in a manner substan- 50 
tially similar to the aluminosilicate ion exchange material havmg a molar ratio of A10x:Si02 
= 1 as described hereinbefore. Examples of aluminosilicates having a molar ratio: 
A102:Si02<l, suitable for use in the instant compositions include: 

55 Na8.l(AlO2)86(SiO2)i06j-264 H2O; and 55 

Na6lA102)6(Si02)io[ - 15 H2O. 

Although completely hydrated aluminosilicate ion exchange materials are preferred herein, 
60 it is recognized that the partially dehydrated aluminosilicates having the general formula 60 
given hereinbefore are also excellently suitable for rapidly and effectively reducing the 
water hardness during the laundering operation. Of course, in the process of preparing the 
instant aluminosilicate ion exchange material, reaction-crystallization parameter fluctua- 
tions can result in such partially hydrated materials. As pointed out previously, aluminosili- 
65 cates having about 6% or less water do not function effectively for tne intended purpose in 65 
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laundering context The suitability of particular partially dehydrated water-insoluble 
aluminosilicates for use in the compositions of this invention can ea^ly be assessed and only 
involves routine testing as, for example, described herein (Ca-ion exchange capacity; rate of 
exchange). 

5 The ion exchange properties of the aluminosilicates herein can conveniently be deter- 5 
mined by means of a calcium ion electrode. In this technique, the rate and capacity of Ca++ 
uptake from an aqueous solution containing a known quantity of Ca++ion is determined as 
a function of the amount of aliuninosilicate ion exchange material added to the solution. 
The water-insoluble, inorganic aluminosilicate ion exchange materials prepared in the 
10 foregoing manner are characterized by a particle size diameter from 0.1 microns to 100 »0 
microns. Preferred ranges of particle size diameters are 1 to 100 microns and 1 to 10 
microns. Particularly preferred ion exchange materials have a particle size diameter from 
0.2 micron to 10 microns. The term "particle size diametei" herein represents the average 
particle size diameter of a given ion exchange material as determined by conventional 
analytical techniques such as, for example, microscopic determination, scanning electron 15 



The aluminosilicate ion exchangers herein are further characterized by their calcium ion 
exchange capacity, which is at least 200 mg. equivalent of CaCOs hardness/gram of 
aluminosilicate, calculated on an anhydrous basis, and which generally lies within the range 
20 of fiom 300 rag. eq^g. to 352 mg. eq^g. 2C 
The ion exchange materials herein are still further characterized by their calcium ion 
exchange rate, which is at least about 2 grains/gallon/minute/gram of aluminosilkrate 
(anhydrous basis), and lies within the range of about 2 grains/gallon/minute/^ram to about 6 
gndns/gaUon/minute/gram, based on calcium ion hardness. Optimum aluminosilicates for 
25 builder purposes exhibit a Ca^ exchange rate of at least about 4 grains/gal- 2'. 
lon/minute/giam. 

The foregoing procedure for preparing the aluminosilicate ion exchange materials herein 
can be mo^ed m its various process steps, as follows. Step (a) can be modified by u»ng 
solution concentrations of NaAI02 of from 5 % to 22% by wekht; the optimum concentra- 
30 tion is 1 6% to 165 %. Step (b) can be modified by deletion of aie NaOH. Sodium hydrox- 3i 
ide is not required to form the aluminosilicates herein but its use is preferred to initiate the 
reaction and to maintain reaction efficiency. Step (b) can be further modified by use of 
temperatures within the range of from about 30°C to about 100°C; SO^C is preferred. Step 
(c) can be modified by varying the ratio of aluminate to silicate. In order to satisfy the 1:1 
35 AlOiiSiOz stoidiiometry requirements of a specifically preferred species in the final pro- 3 
duct, it is necessary to provide in that particular case at least a 1 :1 mole ratio of AlOirSiOz 
(based on NaAlOz and NaaSiOa) in the mix. In that latter event, it is highly preferred to 
employ an excess of NaA102, inasmuch as excess NaA102 has been found to promote the 
rate and efQciency of the formation reaction of aluminosilicates having a 1 :1 molar ratio of 
40 A102:SiOi. Suitable water-insoluble aluminosilicate ion exchan^ materials having a molar < 
ratio of AlOziSiOi of less than about 1.0, i.e. from 1.0 to about 0.5, can be ^pared as 
described herembefore except that the molar amount of SiOi is increased. The Ffoper 
determination of the excess silicate to be used in the formation reaction can easily be 
optimized and does only require a routine investigation. 
45 Step (d) can be modffied to employ temperatures from 50°C to 1 10°C at ambient pres- ' 
sures; 90°C to 100°C is optimal. Of course, higher temperatures can be employed if high 
pressure equipment is used to prepare the aluminosilicates. When the hi|h-temperature 
(QO'C-IOO'C) crystallization technique is used, step (d) will normally require a formation 
reaction time of about 1 to 3 hours. As noted hereinbefore, an additional possibility for 
50 preparing the ion exchange materials resides in modifying step (d) by cooling the mixtwe of 
step (c) to a temperature below about 25°C, preferably in the range from 1T'C-23''C, and 
mmtaining said mixture at that temperature for a period from about 25 hours to 500 
hours, preferably ftom about 75 hours to about 200 hours. 
Following the formation of the aluminosilicates by the foregoing procedure, the matenals 
55 are recovered and dried. When employed as ion exchange builders, the aluminosilicates 
must be in a highly hydrated form, i.e. 10% to 28%. preferably 10% to 22%, by weight of 
water. Acoordingfy, drying of the aluminosilicates must be carried out under controlled 
temperature conditions. Drying temperatures of from about 90''C to about 175°C can be 
employed. However, at drying temperatures from about 150°C to about 175°C, tiie less 
60 highly hydrated materials (ca. 10% H2O) are obtained. Accordingly, it is preferred to dry 
the aluminosilicates at 100°C to 105°C, whereby the optimum builder materials containing 
18% to 22% by weight of water are secured. At these latter temperatures, the stability of 
the preferred 27-hyarate form of the alummosilicate is independent of drying tune. 
The ion exchange materials prepared in the foregomg manner can be employed in laun- 
65 dering liquors at levels of from about 0.005% to about 0.25% by weight of the liquor, and 
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SerSf<J)Sx)STln another highly preferred embodiment, the compositions herem 
roSpS SKt 10% to abouT!o41by weight of the aluminosihcate builder. 

watei^Mlubll detergent compounds, inasmuch as the alummosdicate ion 5^^*^"SfJ!„!!f, 

KSSTftalSrSffierived torn cocoiutoll a.d tallow, U. sodium or potass,™ 

"A^StodTrf SVeents includes watei-soiuble salts, paflfcula^h ""jSiSSif 25 
a »mSm5Sdalkylolanliomuinsalts.ofor»mcsul^^ « 
moteailar stru«tui/an alkyl gtoup contaunug from .bo« 

SSiSISiiSttrSycoritooltalWorS^ 
5nSh^S>naBs.mVhichtl»alMsn>»P»»t^'«^^ 

35 S£l^SiS«SltoSS!lnwblditheaveragaoftheallwlg«>ups,salK.utl3carbo^ 35 

""^tS^'l^^tS^S^poundshcremmdudette^Hji^ 

riuVis^'or^Va'feiuSi.o'-sgs'HSsa^^ 

s?bSSe^,,^;irW Wto-^s? si^bi?^w» 
s&'groi^v^rfv-r;?^;;?^^^ 

mole of coconut alcbhol, the coconut alcohol fraction havmg from 1 0 to 14 carbon atoms. 

mcS Sf fr^m aboit 10 to 28 carbon atoms and 2 moieties selected from the group 
65 Sn?KS°Skyl^upsandhydroxyalkyl^^^ ^5 
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atoms; water-soluble phosphine oxide detergents containing one alkyl moiety of about 10 
to 28 carbon atoms and 2 moieties selected from the group consisting of all^l groups and 
hydroxyalkyl groups containing from about 1 to 3 carbon atoms; and water-sol&le sulfox- 
ide detei^^nts containing one allqrl moiety of from about 10 to 28 carbon atoms and a 
5 moiety selected from the group consisting of alkyl and hydroxyalkyl moieties of from 1 to 3 5 
carbon atoms. 

Amphol^rtic detergents include derivatives of aliphatic or aliphatic derivatives of 
heteroqrchc secondary and tertiary amines in which Ihe aliphatic moiety can be straight 
diMU or branched and wherem one of the aliphatic substituents contains from about 8 to 1 8 
10 carbon atoms and at least one aliphatic substituent contains an anionic water-solubilizine 10 
group. 

Zwitterionic detergents include derivatives of aliphatic quaternary ammonium, phos- 
phonium and sulfonium compounds in which the aliphatic moieties can be strai^t chain or 
branched, and wherein one of the aliphatic substituents contains from about 8 to 18 carbon 

15 atoms and one contains an anionic water solubiliang group. 15 
Other useful detergent compounds herein include the water-soluble salts of esters of 
<c-suIfonated fatty adds containmg from about 6 to 20 carbon atoms in the fatty acid group 
and from about 1 to 10 carbon atoms in the ester group; water-soluble salts of 2- 
acyloxy-alkane-1 -sulfonic acids containing from about 2 to 9 carbon atoms in the acyl 

20 group and from about 9 to about 23 carbon atoms in the alkane moiety; alkyl ether sulfotes 20 
contaming from about 10 to 20 carbon atoms in the alkyl group and from about 1 to 30 
moles of ethylene oxide; water-soluble salts of olefin sulfonates containing from about 12 to 
24 carbon atoms; andjS-alkyloxy alkane sulfonates containmg from about 1 to 3 carbon 
atoms in the alkyl group and from about 8 to 20 carbon atoms in the alkane moiety. 

25 Preferred water-soluble organic detergent compounds herein include linear alkyl ben- 25 
zene sulfonates containing from about 11 to 14 carbon atoms in the alkyl group; the tallow 
range alkyl sulfates; the coconut alkyl glyceryl sulfonates; allwl ether sulfates wherem the 
alkyl moiety contains from about 14 to 1 8 carbon atoms and wherein the average degree of 
etiioxylation varies between 1 and 6; the sulfated condensation products of tallow alcohol 

30 with from about 3 to 10 moles of ethylene oxide; olefin sulfonates containing from about 14 30 
to 16 carbon atoms; alkyl dimethyl amine oxides wherein the alkyl group contains from 
about 11 to 16 carbon atoms; alkyldimethyl-ammonio-propane-sulfonates and alkyl- 
dimetlyrl-ammonio-hydroxy-propane-sulfonates wherein the al^l group in both types con- 
tams from about 14 to 18 carbon atoms; soaps, as hereinabove defined; the condensation 

35 product of tallow fatty alcohol with about 1 1 moles of ethylene oxide; and the condensation 35 
product of a Cu (avg.) secondary alcohol with 9 moles of ethylene oxide. 

^ecific preferred detergents for use herein include: sodium linear Ci»-Ci« alkyl benzene 
sulfonate; triethanolamine Cio-Cis allwl benzene sulfonate; sodium tallow alkyl sulfate; 
sodium coconut allqrl glyceryl ether sidfonate; the sodium salt of a sulfated condensation 

40 product of a tallow alcohol with from about 3 to about 10 moles of ethylene oxide; the 40 
condensation product of a coconut fatty alcohol with about 6 moles of ett^lene oxide; the 
condensation product of tallow fatty alcohol with about 11 moles of ethylene oxide; 3- 
NATE: %/(N,N-dimethyl-N-coconut- alkyIammonio)-propane-l -sulfonate; 6- 
(N-dodecylben2yl-NJN[-dimethylammonio)hexanoate; dodecyl dimethyl amine oxide; 

45 coconut alkyl dimethyl amine oxide; and the water-soluble sodium and potassium salts of 45 
hi^er fatty adds containing 8 to 24 carbon atoms. 

It is to be lecogaized that any of the foregomg detergents can be used separately herein 
or as mixtures. Examples of preferred detergent mixtures herein are as follows. 
■ -^.^sP^cially preferred alkyl ether sulfate detergent component of the instant composi- 

50 tions is a mixture of alkyl ether sulfates, said mixture having an average (arithmetic mean) 50 
caabon chain length within the range of from about 12 to 16 carbon atoms, preferably from 
about 14 to 15 carbon atoms, and an average (arithmetic mean) degree of ethoxylation of 
from about 1 to 4 moles of ethylene oxide, preferably from about 2 to 3 moles of ethylene 
oxide; see copending application 52587/73 Serial No. 1,408.969. 

55 Specifically, such preferred mixtures comprise from 0 .05% to 5% by weight of mixture of 55 
Cij.75 compounds, from about 55% to 70% by weight of mixture of Ci4- is compounds, from 
about 25% to 40% by weight of mixture of Ci6-n compounds and from about 0.1% to 5% by 
weight of mixture of Cis-is compounds. Further, such preferred alkyl ether sulfate mixtures 
comprise from about 15% to 25% by weight of mixture of compounds having a degree of 

60 ethoxylation of 0, from about 50% to 65% by weight of mixture of compounds having a 60 
degree of ethoxylation from 1 to 4, from about 12% to 22% by weight of mixture of 
compounds having a degree of ethoxylation from 5 to 8 and from about 0.5% to 10% by 
weight of mixture of compounds havmg a degree of ethoxylation greater than 8. 
Examples of alkyl ether sulfate mixture falling within the above-specified ranges are set 

65 forth m Table I, 65 



MIXTURE CHARACTERISTIC ALKYL 

5 Average carbon chain } 

Length. (No. C Atoms) 14.86 

12-13 carbon atoms rwt.%) 4% 
14-15 carbon atoms fwt%) 

10 16-17 carbon atoms (wt.%) 3o% 

18-19 carbon atoms (wt.%) 5^ 

Average degree of ethoxy- 

lation (No. Moles EO) l-9» 

0 moles ethylene oxide (wt.%) 15% 

1-4 moles ethylene oxide rvrt.%) 63% 
5-8 moles ethylene oxide (wt.%) 



9+ moles eti^lene oxide (wt.%) 



1% 



ETHER 


SULFA 1 1 


MIXTURE 


II 


ni 


1?88 


14.68 


14.86 




1% 


1% 


3% 
57% 


65% 


65% 


33% 
1% 


33% 


^2% 


1% 




2.25 


2.25 


3.0 


21% 


22.9% 


18% 


59% 


65% 


55% 


17% 
3% 


12% 


22% 


0.1% 


5% 


Na 


Na 


Na 



^P(trsa^po-'S a mixture of water-soluble, salts Jf-J^^^^^^^^^^^ 40 

5eSSabove. the detergent compojtio^^^^^^^^ Sd^s 
in addition to the aluminosihcate ion "Change buddere, S Kfaiy builders can be 60 
60 such as those taught for "^^'^..^^^^'-Sd^eS^ S are parttouS useful in combi- 
employed to aid in the sequestration of hard^^^ magnesium ions 

nalSon with the aluminositicate ion ^''change bm de^^^ Sers salts can be employed in 
contribute signific^tly ^ ^^t^J^^,"*""^;, A^^^ from about 10% to 

65 «rbrw23s^^?Se^^-r^^^^^ 



nrS^^t**^- '?'£^"u"'-i'S^ huMeik herein include any of the conventional inoreanic and 
organic water-soluble builder salts. ® 

^i.l'i^^ ^'ill'^^'^u'"" u^^^ example, water-soluble salts of phosphates, pyrophos- 

< Sot V °rtfa,?Ph°sphates, polyphosphates, phosphonates. carbSnates. polKroxy- 
5 sulfonates silicates, polyacetates, carboxylates, polycarboxylates and sucdn^ei So^c 5 
examples of inorganic phosphate builders include sodium and potassium tripolTOhosoKi 
KS^S'SnSf fJr^H-^^ hexametaphosphates. The^olyph^SSfSS'S 
S™'o«H^^P*®' the sodium and potassium salts of ethylene ^phbsphonic acid, the 

ethane-l.l,2-tnphosphonic acid. Examples of these and other phos- 10 
h£^^F^^^°^ containing seiiuestrants can also be selected for use herein as auxiliary 

" wa^t^^^uhfe^fc^l°^;?^°^^^^ ^S'^li?^ detergent builder salts include 15 

water-soluble inorganic carbonate, bicarbonate, and silicate salts. The alkali metal, e e 
^Tf^i?^*i^'^'"°' bicaAonates. and silicates are particularly useful h^reS.' 

mp^t^™^ • ' o'-g^"'*^ auxihanr buUders are also useful herein For exaihple. the alkS 

5ft ^^ftSw^"™ substituted ammonium polyacetates, carboxylates, polycarboxylates 
^X^I^^S'f ^fT*^' ""^^"^ T^'"^ " the pre^nt ^ompo^ions. 20 

SS?™ tff,^°^ *^ polyacetete and polycarboxylate builder*salts include*^ sodium 
SS i^ ammonium and substituted ammonium salts of ethylene diamine tetra- 

aSand ciS?lcW ' oxydisuccinic acid, mellitic add. bei4ne polycarboxyUc 

^ wif**'^ preferred non-phosphorus auxiliary builder materials herein indude sodium car- 25 
bonate sodumi bicarbonate, sodium siUcate, sodium citrate, sodium oxydisuccinate sodSn 
mem^e, sodium mtnlotnacetate, and sodium ethylenediaminetetraacetate. and Mxt!^s 

30 in U*S%SSS^^^^?I?]^7 l^^'w ^2 ''""'^f " ''f^'" fte polycaitoxylate builders set forth 
^;;;ii 3,308,067, Diehl. Examples of such materials indude the water-soluble salts, 30 
e^ecially tfie sodium salts of homo- and co-polymers of aliphatic carboxylic adds suS S 
maleic aad. itaoomc acid, mesaconic acid, fmnaric add, aconitic acid,^citra«,nic "id. 
tetSSoS?acTd. ' ^'^-^'^-^^ane tetracarboxylic add. dihydroxy tartaric add and 

thi^'lS^'i'''^^®"^*^ auxiUary builders herein indude the water-soluble salts, espedally 35 
potassium salts, of carboxymethyloxymalonate, carboxyiet&yloxy- 

Sol rtSSt?e ^^^^ ^^^^^ ^''^•^^^ 
An . .5 S^*^'*?*^ examples of highly preferred phosphorus containing auxiliary buUder salts for 
^ ^"fso " ""^^""^u f^^ particularly sodium, pyrophosphate Xreby the weight 40 

^^LTJJ^^TF "^i^*^"^' pyrophosphate is Within the'^range from 1:2 to 2^1 
rf^!^^* - P'^e/erred auxihaiy co-builders are sodium tripolyphosphati and the sodium salt 
a weS^Ho o^'-^'* ° '^^'r^ P^"^''*^ equally superior performance for 

2^®'^* 'atio of ion exchange matenal to auxiliary builder salt in the range W 1 :1 to 1 :3. 
«]Jf.„-w e'^'^^nge a'«™«nosil»rates m combmation with citrate auxiliary builder salts will 45 
E? r^ir^°iS?^sTn*^JT t^l'^'' i? cashing liquor when the zeolites used Sive a 
molar ratio of AJOitSiOi of 1:1. It is understood that in the above preferred ranges of 
SidttersI" • ^"^"^^^^^ ^ '^"^der component can be represented by SSres 
^ anI^L**5.*t'^P°* compositions herein containing the aluminosilicate ion exchange buflder 50 
^te^^?^SJ^,^Hco;K ^ "J^f"' ^^"^ °f fact that the alLninosili- 

i ^u^y adsorbs calaum ion m the presence of the auxiliary builder material. 
u^?i."™ hardness ions are primarily removed from solution by the 
«!s nLT,!^ o u ™® auxiliary builder remains free to sequester other polyvalent hard- 
55 new ions, such as magnesium and iron ions. ' «< 

monlv folSS'L^rSr^^'*^**'^*'f'^'" ''^ ^" of additional materials com- 

SSn tS.vl^i^i^ H ^i ''^T'"^ compositions. For example, such compositions can 
F„^ii*''''^^"^?^f"l^^ suspending agents such as carboxymethylcellulose^d the like. 

fin fS^t'.nS.^^- ^' proteolytic and lipolytic enzymes' commonly used in launAi^ 
fifl^.^^.nV^P^''*""''; 'fu^'" 1^ P'^^"t herein. Various perfumes, optical bleachej 60 
nSHrtl''*^*"? ^^''"'^ ^"'^ *e like can be pr^nt in the compositiSS 

K Tt ^ f T^' benefits occasioned by the use of such materials in detergent compost 
th^v ;Ji ^ILf'^^'^J^i}^^ f adjuvant materials are useful hereil inamiu&i as 
th^ are compatible and stable in the presence of the aluminosilicate ion exchange builders 

65 The granular detergent compositions herein can also advantageously contain a peroxy 65 
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bleaching component in an amount from about 3% to about 40% by weight, preferably 
from about 8% to about 33% by weight. Examples of suitable peroxy bleach components 
for use herein include perborates, persulfates, persilicates, perphosphates, percarbonates 
and more in general all inorganic and organic peroxy bleaching agents which are known to 
be adapted for use in the subject compositions. , „ 

The detergent compositions of this invention can be prepared by any of the several well 
known procedures for preparing commercial detergent compositions. For example, the 
composmons can be prepared by simply admixing the aluminosilicate ion exchange matenal 
with the water-soluble organic detergent compound. The adjuvant builder matenal and 
optional ingredients can be simply admixed therewith, as desired. Alternatively, an aqueous 10 
slurry of the aluminosilicate ion exchange builder containing the dissolved, water-solirtile 
organic detergent compound and the optional and auxiliary materials can be spray-dned m 
a tower to provide a granular composition. The granules of such spray-dried detergent 
compositions contain the aluminosilicate ion exchange builder, the organic detergent com- 
pound and the optional and auxiliary materials. , J 

Alternatively, the alummosilicate ion exchange materials herein can be employed sepa- 
rately in aqueous laundry and/or rinse baths to reduce hardness cations. When so employed, 
the user can simply admbc an effective amount, i.e., an amount sufficient to lower the 
hardness to about 1 to 2 grains per gallon, to the aqueous bath and thereafter add any 
. commercial detergent composition of choice. Generally, when employed m this inanner the 20 
alummosUicate will be added at a rate of about 0.005% to about 0.25% by weight of the 
aqueous bath. j . . • ^- -^u 

The ion exchange aluminosilicates herein can also be employed in combination with 
standard cationic fabric softeners in fabric rinses. When so employed, the alummosihcates 
; remove the hardness cations and result in a softer feel on the softened fabncs. Typical 25 
cationic fabric softeners useful in combination with the aluminosilicate ion exchangers 
include taUowtrimethylammonium bromide, tallowtrimethylammonium chloride, dit^low- 
dnnethylammonium bromide, and ditallowdimethylammonium chloride. Aqueous fabric 
softener compositions containing the aluminosilicate ion exchangers comprise from ^ut 
) 5% to about 95% by wei^t of the aluminosilicate and from about 1% to about 35% by 30 
weight of the cationic fabric softener. 

The detergent compositions herein are employed in aqueous liquors to cleanse surfaces, 
especially fabric surfaces, using any of the standard laundering and cleansing techniques. 
For example, the compositions herein are particularly suited for use in standard automatic 
J washing machines at concentrations of from about 0.01 % to about 0.50% by weight. Opti- 35 
mal results axe obtained when the compositions herein are employed in an aqueous laundry 
bath at a level of at least about 0.10% by weight. As in the case of most commercial laimdiy 
detergent compositions, the dry compositions herein are usually added to a conventional 
aqueous laundry solution at a rate of about 1.0 cup/17 gallons of wash water. 
Q While the aluminosilicate ion exchange buUder materials herein function to remove 40 
calcium hardness ions over a wide pH range, it is preferred that detergent compositions 
containing such materials have a pH in the range of from about 8.0 to about 11, preferably 
about 9.5 to about 10.2. As in the case of other standard detergent compositions, the 
compositions herein function optunally within the basic pH range to remove soils and 
5 triglyceride soils and stains. While the aluminosilicates herein inherently provide a basic 45 
solution, the detergent compositions comprising the aluminosilicate and the organic 
detergent compound can additionally contain from about 5% to about 25% by weight of a 
pH adjusting agent. Such compositions can. of course, contain the auxiliary buUder materi- 
als and optional ingredients as hereinbefore described. The pH adjusting agent used m such 
;0 compositions are selected such that the pH of a 0.05% by weight aqueous mixture of said 50 
composition is in the range of from about 9.5 to about 10.2. , .i v. • 

The optional pH adjusting agents useful herein include any of the water-soluble, basic 
materials commonly employed in detergent compositions. Typical examples of such water- 
soluble materials include the sodium phosphates; sodium silicates, especially those having a 
15 silicon dioxide:sodium oxide weight ratio of from about 1 :1 to about 1 :3.2. preferably from 55 
about 1:1.7 to about 1:2.3; sodium hydroxide; potassium hydroxide; triethanolanine; 
diethanolamine; ammonium hydroxide and the like. Preferred pH adjusting agents herein 
include sodium hydroxide, triethanolamine and sodium silicate. 
The following examples are typical of the detergent compositions herein, but are not 
SO intended to be limiting thereof. ^ 
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A spray-dried detergent composition is prepared having the following composition: 
5 5 
Component Wu% 

Surfactant system comprising: 22% 
Sodium tallow alkyl sulfate 18% 
10 Condensation product of one 10 
mole of a secondary fatty wt. ratio 

alcohol containing about 4% anionic/ 

15 carbon atoms with about nonionic = 

9 moles of ethylene oxide 4^:1 
15 *Nai2(A102.SiOi).2i7 H»0 74% 15 

Water 4% 

♦Prepared in the manner disclosed hereinabove; 5 micron average diameter. ^ 

^ Hie foregoing composition provides excellent fabric laundering performance when enip- 
loyed under conventional home laundering conditions in a laundering liquor of 7 gra»^ 
gallon hardness with a composition concentration in the laundering liquor of about 0.12% 
by weight. Under such conditions sudsing and cleansing performance of the Example I 
25 composition compares favorably with that of conventional, fully built, high-sudsing anionic 25 
detergent formulations. Such a composition is pourable and is prepared with conventional 
spray-drying apparatus. j i. • 

Compositions of substantially similar performance quality are secured when, in the 
above-described Example I composition, the sodium tallow alkyl sulfate is replaced with an 
30 equivalent amount of potassium taUow alkyl sulfate, sodium coconut alkyl sulfate, potas- 30 
slum coconut alkyl sulfate, sodium decyl benzene sulfonate, sodium undecyl benzene sulfo- 
nate, sodium tridecyl benzene sulfonate, sodium tetradecyl benzene sulfonate, sodium tet- 
rapropylene benzene sulfonate, potassium decyl benzene sulfonate, potassium undecyl b«i- 
zrae siilfonate, potassium tridecyl benzene sulfonate, potassium tetradecyl benzene sulfo- 
35 nate and potassium tetrapropylene benzene sulfonate, respectively. _ ^ 35 

Compositions of substantially dmilar performance quality, physical charactenstics and 
processability are secured when in the above-described Example I composition, the con- 
densation product of the 15 carbon atom secondaiy alcohol with 9 moles of ethylene oxide 
is replaced with an equivalent amount of the condensation product of tridecyl; alcohol with 
40 6 moles of ethylene oxide (HLB = 11.4); the condensation product of coconut fatty alcohol 40 
with 6 moles of ethylene oxide (HLB = 12.0); Neodol 23-6.5 (HLB = 12); Neodol 25-9 
(HLB = 13.1); and Tergitol (Registered Trade Mark) 15-S-9 (HLB = 13.3), respectively 
Neodol 23-6.5 represents the condensation product of 6.5 moles ethylene oxide per mole of 
Ci2.i3 primary alcohols with about 20% of 2-methyl branching; Neodol 25-9 is a similar 
45 condensation product of 9 moles ethylene oxide per mole of Cii-Cis prunaiy alcohols. 45 
Ter^tol 15-S-9 is a similar condensate of Cu-Cis secondary linear alcohols with 9 moles 
ethylene oxide. 



EXAMPLE II 

and Mg hard- 



A spray-dried detergent composition useful in water containing both Ca 
ness is prepared having the following composition: 

5 ^ , Wt.% 

Component 

Surfactant system comprising: 24.7% 
Sodium linear alkyl benzene jO 
10 sulfonate wherein the alkyl 
group averages about 11.8 

carbon atoms in length 20% 

Condensation product of one ^^i^nw 

mole of coconit fatty _ 15 

15 alcohol with about 6 moles ToT-P 

of ethylene oxide 4.7% 4.Z0.1 

•Na«(A10i.Si02),2.27 ItO f ^-"^ 

Sodium siUcate (NaiO/SiOi 

wt. ratio = 1:2.4) 20.0% 20 

20 Sodium citrate 5 
Sodium acetate 2 0% 

Sodium toluene sulfonate ^'o^ 
Water Balance 
Mmors 25 

25 

•Prepared in the manner disclosed hereinabove. Average particle diameter 7.5 microns. 

The composition of Example U provides excellent fabric cleansing perfoimanre when 
30 employed iader convention^ home laundering conditions m a l^^^^e^g liquor of 7 30 
• gSSs/gallon mixed Ca^+and MgrH-hardne^with a composmon ^°centtation m ^id 
Sundenng liquor of about 0.12% by weight. The composition ^'^^^^^^'^^''J^^^}. 
thisconcentn^tion. Under such conditions, sudsingperformance of the Example ncomjw^^^^ 
tion^mjSs favorably with that of conventional. f""y;X.l"^-^^^^^ 35 
35 detergent formulations. Such a composition is readily pourable and storage stable ana is 

pro^bUity are secured whei^ in the above composition, the sodimn "t^^ « .^Pj?^** 
kuSSent amount of sodium tripolyphosphate. sodium carbonate, sodium bicarbonate. 
40 ISSS^S^diumoxydisuocin'ate.soditimmeim^^^ 40 
Shvl^ediSetetoacetate. sodium polymaleate, sodium polyitaconate. sodium poly- 
SSnatrSdSmJSyfuiiarate, sodium polyaconitate, sodium polycitraconate, sodium 

remffig in ti^same refative proportions. S5ch perborate compositions are particularly 
Sapted for use under the washing conditions commonly encountered « Eiffope 
fa tiie above composition tiie total surf actant system is «pl^4r%^°f 'l"^''^^^'^°^d 50 
50 of tiie alkyl etiier sulfate mktures I, n.ra and IV appearmgm Table I, respectively, and so 

Tn^tn^re%^o^4s^^^^^ is ^p^-j -i**^ 

.2OH2O and Na.z(AkSi&).2.30HaO, respectively, and equivalent results are secured. 
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EXAMPLE III 

A phosphorus-free detergent composition is prepared having the following composition: 

5 Component Wt.% 5 

•Surfactant System 35% 
Triethanolamine (pH-adjusting agent) 7% 
NaOH (pH-adjustmg agent) 0.5% 

10 * *Nai2(AlIOa2.Si02)i2.27 H2O 35% 10 

Sodiwn Gtrate 15% 

Water and Minors Balance 

*The Surfactant System comprises an a-olefm sulfonate mixture consisting essen- 
15 tiaU^ of from about 30% to about 70% by weight of a Component A, from about 1 s 

20% to about 70% by weight of a Component B, and from about 2% to about 
15% of a Component C, wherein 

(a) said Component A is a mixture of double-bond positional isomers of 
water-soluble salts of alkene-1 -sulfonic acids containing from about 10 to about 

20 24 carbon atoms, said mixture of positional isomers including about 1 0% to about 20 
25% of an alpha-beta unsaturated isomer, about 30% to about 70% of a beta- 
gamma unsaturated isomer, about 5% to about 25% of a gamma-delta unsatu- 
rated isomer, and about 5% to about 10% of a delta-epsiion unsaturated isomer; 

(b) said Component B is a mixture of water-soluble salts of bifunctionally- 

25 substituted sulfur-containing saturated aliphatic compounds containing from 25 
about 10 to about 24 carbon atoms, the functional units being hydroxy and 
sulfonate groups with the sulfonate groups always being on the terminal carbon 
and the hydroxyl group being attached to a carbon atom at least two carbon atoms 
removed from the terminal carbon atoms, at least 90% of the hydroxy group 

30 substitutions being in 3, 4. and 5 positions; and 30 

(c) said Component C is a mixture comprising from about 30%-95% water- 
soluble salts of alkene disulfonates containing from about 10 to about 24 carbon 
atoms, and from about 5% to about 70% water-soluble salts of hydroxy disulfo- 
nates containing from about 10 to about 24 carbon atoms, said alkene disulfo- 

35 nates containing a sulfonate group attached to a terminal carbon atom and a 35 
second sulfonate group attached to an internal carbon atom not more than about 
SK carbon atoms removed from said terminal carbon atom, the alkene double 
bond being distributed between the terminal carbon atom and about the seventh 
carbon atom, said hydroxy disulfonates being saturated aliphatic compounds hav- 

40 ing a sulfonate group attached to a terminal carbon, a second sulfonate group 40 
attached to an internal carbon atom not more than about six carbon atoms 
removed from said terminal carbon atom, and a hydroxy group attached to a 
carbon atom which is not more than about four carbon atoms removed from the 
site of attachment of said second sulfonate group. 

45 45 
* *Prepared as disclosed hereinabove. Average particle diameter 12 microns. 

The composition of Example III is added to an aqueous bath at 1 10°F at a rate 
of 0.15% by weight and used to launder oily fabrics. Excellent cleaning results are 

50 secured imder initial water hardness conditions of 7-1 2 grygallon mixed hardness. 50 
In the above composition the Surfactant System is replaced by an equivalent 
amount of sodium Imear Cio-Cis alkyl benzene sulfonate; sodium tallow alkyl 
sulfate; sodium coconut alkyl glyceryl ether sulfonate; the sodium salt of a sul- 
fated condensation product of a tallow alcohol with from about 3 to about 10 

55 moles of ethylene oxide; the condensation product of a coconut fatty alcohol with 55 
about 6 moles of ethylene oxide; the condensation product of tallow fatty alcohol 
with about 11 moles of ethylene oxide; 3-(N,N-dimethyl-N-coconut- 
alkylammonio)-2-hydroxypropane-l -sulfonate; 3-{N,N-dimethyl-N- 
coconutalkylammonio-propane-1 -sulfonate; 6- 

60 (N-dodecylbenzyl-N,N-dimethylammonio) hexanoate; dodecyl dimethyl amine 
oxide; coconut alkyl dimethyl amine oxide; and the water-soluble sodium and 
potassium salts of higher fatty acids containing 8 to 24 carbon atoms, and mixtures 
thereof, respectively, and equivalent results are secured. 
In the above composition the Surfactant System is replaced by an equivalent 

65 amount of a mixture of alkyl ether sulfate compounds compriang: from about 5* 
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mixture of Cisjsn compounds, f. — „„™ j — 

Ci8^i» compounds, from about 15% to 25% by weight of mixture of compounds 
having a degree of ethoxylation of 0, from about 50% to 65% by weight of 
mixture of compounds having a degree of ethoxylation from 1 to 4, from about 
12% to 22% by weight of mixture of compounds having a degree of ethoxylation 
from 5 to 8 and from about 0.5% to 10% by weight of mixture of compounds 
having a degree of ethoxylation greater than 8, and equivalent results are secured. 

In the above composition the sodium citrate is replaced by an equivalent 10 
amount of sodium carbonate, sodium bicarbonate, sodium silicate, sodium oxydi- 
succinate, sodium mellitate, sodium nitrilotriacetate, and the polymenc carboxy- 
lates set forth in U.S. Patent 3,308,067, and mixtures thereof, respectively, and 
effective hard water detergency is secured. . ^ i« 

In the above composition the sodium citrate is successively replaced by an equivalent 15 
amount of the sodium and potassium salts of carbojcymethyloxymalonate, carboxy- 
methyloxysuccinate, cis-cyclohexanehexacarbowlate, cis-cyclopentanetetracaiboxylate 
and pWoro^ucmol trisulfonate, respectively and effective hard water detergency js secured. 

EXAMPLE rV 20 

A soap-based laundry granule is prepared having the followmg composition: 



Component 




Sodium soap* 
Potassium so£^* 
TAEiS* 


42.6 
11.2 
10.7 


C.I..LAS* 


8.8 


Sodium silicate 


8.9 


Sodium citrate 


11.9 


Brightener 


0.57 


Perfume 


0.17 


Water 

Miscellaneous 


3.4 


Balance 



« Soap mixtures comprising 90% tallow and 10% coconut soaps. , . ^ _ ^^y„,y^ 
* Sodium salt of ethoxylated tallow alkyi sulfate havmg an average of about 3 ethylene 

oxide units per moleaile. _ . „ , • i a. it\ 

40 ' Sodium salt of linear alkyl benzene sulfonate havmg an average alkyl cham length of w 

about 12 carbon atoms. 

Seventy-five parts by weight of the soap-based granules prepared above are admixed 
with 25 parts bv weight of Na.2(A102.SiOz)ii.27H20 (prepared in the manner disclo^d 
45 hereinabove; 25 micron size). The composition is employed at 0.12% of weight of launder- « 
ing liquor and provides excellent fabric cleansing and sudsing properties m 10 grVgallon 

'^^e'^mposition of Example IV is modified by the addition of 3 p^ by weight of 
sodium perborate and excellent hot water (120°F — 180°F.) cleaning performance is sec- ^ 

50 ute^ ^ foregoing, the aluminosilicate ion exchange builder materials 

herein can be employed in all manner of detergency compositions. Moreover, the 
aluminosilicate builders m combination with water-soluble auxiliary buildere which seques- 
ter magnesium, iron and other polyvalent water hardness cations can also be employed in 

55 combination with all manner of detergent compositions. Depending upon the desires ot the 3j 
user it is of course, useful to add the aluminosilicate builder or aluminosilicate-plus- 
auxiiiary builder materials to a laundry or rinse liquor separately from the detergent com- 
positions. Such separate use provides flexibility in the selection of the detergent composi- 
tion employed by the user whUe providing the desirable benefits of the bmlder materials 

60 herein. Separate use of the aluminosilicate builders and aluminosilicate-plus-auxiliary bml- w 
der compositions herein to soften water are fully contemplated by this invention. 

Inasmuch as most hard water contains polyvalent metal ions in addition to calcium ions, 
the use of the aluminosilicate builders as water softeners is preferably earned out m the 
presence of an auxiliary builder of the type hereinbefore disclosed. Such auxihary builders 

65 ran be any of the phosphorus-containing builders, or, in regions where such builders are 
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unacceptable, any of the hereinabove disclosed non-phosphorus builder materials. The 
aluminosihcate builders and the auxiliary builders can, of course, be separately added to 
water to exert their softening function. However, it is more convenient to add such materi- 
als simultaneously to the water to be treated. Accordingly, there are provided to the user 
impositions comprising from about 5% to about 95% by weight of the aluminosiUcate 
builder materials herein, and from about 5% to about 95% by weSit of an auxiliary builder 
of the type heremabove disclosed. Preferably, such compositions wfll contain a weight ratio 
of aluminosihcate builder:auxiliary buUder of from about 5:1 to about 1:5. Such imposi- 
tions can be provided to the user in any of the physical forms convenient for use as laimdry 
builders, such as diy powders, tablets, pre-measured packets, or in water-soluble packages 
which can simply be added to the aqueous solution to be softened. Various adjunct materi- 
als such as bleaches, blumg, fabric softeners, suds control ^ents, perfumes, sanitizers and 
me like can be optionally mcorporated mto such compositions to provide desirable addi- 
tional benefits. 

The highly desirable speed and ion exchange capacity of the aluminosiUcate materials 
herein is readily recognized when such materials are used to presoften laundry liquors. To 
be suitable for such use, tte materials must not be so slow as to require an extensive waiting 
penod pnor to addition of a laundry detergent composition to the laundering liquon 
Moreover, it is likewise undesirable to require the user to utilize materials of such low ion 
excb^ge capacity that an unduly large quantity is required to effectively sequester hardness 
lom. For these reasons, the aluminosilicates herein are particularly adapted for such builder 
and water-softening purposes. 

The fpDowing is an example of a buflder composition of this invention which is suitable 
tor use m water oontammg all manner of polyvalent hardness cations. 

EXAMPLE V 

Component wt % 

*Naii(AI02- Si02)i2- 27 HiO 50 
Sodium Citrate so 

•Prepared as described herein. Particle diameter 100 microns. 

"Hie above composition is provided as a granular powder. The powder is added at a rate 
of 2 oz. per 20 gallons of wash water and agitated for Vi-minute. During this time, hardness 
cations are substantially reduced to a level of about 1 — 2 grJgal. (starting with 7 grain/gal- 
lon hard water). A commercial laundry detergent composition is thereafter added to the 
aqueous baUi. Fabrics laundered m such pre-softened water are more effectively cleansed 
than m water which has not been pre-softened. 

In die above imposition, tiie Na.2(A102-Si02)i2-27H20 is replaced by an equivalent 
amount of Na.2(AlO2.SiO2)i2-20H2O and Nan(AU.SiO2).2-30H2O. prepared as^ii;losed 
herem, reOTectively, and equivalent results are secured. 

c«!l" *e above composition the sodium citrate is replaced by an equivalent amount of 
sodium tripolyphosphate, sodium carbonate, sodium bicariwnate, sodium silicate, sodium 
oxydisuccinate, sodium melBtate. sodium nitrilotiiacetate, sodium ethylenediaminetetra- 
acetate. sodium polymaleate. sodium polyitaconate. sodium polymesaconate. sodium poly- 
nimarate, sodium polyaconitate, sodium polycitraconate, sodium polymethylenemalonate 
sodium carboxymethyloxymalonate. sodium carboxymethyloxysuccinate. cis-cyclo- 
hexanehexacarboxylate. cis-cyclopentanetetracarboxylate, phloroglucinol trisulfonate, and 
thereof respectively, and effective hard water detergency is secured. 

Tbe foreg^g compositions are employed at concentrations of 0.005% to 0.25% by 
weigit and effectively soften water containing polyvalent cations. 

The aluminosilicate builders and aluminosilicate-plus-auxiliary builder mixtures herein 
are useful m all manner of cleaning compositions. In addition to the foregoing, they can be 
effectively used m detergent-containing floor cleansers, scouring cleansers and the like 
wherem water hardness also presents detergency problems. Typical scouring cleansers can 
TOmprBc, for example, from about 25% to about 95% by weight of an abrasive (e.g., silica) 
&om about 10% to about 35% by weight of an aluminosiUcate builder as disclosed herein 
.hJ^^rX^" *2 ''y weight of an auxiUaiy builder as disclosed herein, and from 

about 0.2% to about 10% by weight of an organic detergent compound. 
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EXAMPLE VI 

A detergent base granule having the following composition was prepared by conventional 
5 spray-drymg. 

IngYedient Parts by Weight 

TAE3S' 14.5 
10 Sodium tallow alkyl sulfate 2.5 

Silicate solids 13.O 
(ratio: NaiO/SiOz = 2,0) 

Sodium sulfate 15.0 

Minor ingredients including 5.0 
15 sodium toluene sulfonate, 

trisodium sulfbsuccinate, 

moisture, etc. 

' Sodium salt of ethoxylated tallow alkyl sulfate having an average of about 3 ethylene 
20 oxide units per molecule. 

A mixture was then prepared containing the above detergent base granule and a builder 
component listed hereinafter in the proportions specified. The composition so obtained was 
used for cleaning polyester swatches which had been stained with a clay soiUng composition. 

25 To that end, the swatches were laundered for ten minutes at 105°F in a laundering liquor 
contammg 0.12% by weight of the above detergent composition. The hardness and 
calcium-magnesium ratio were varied as indicated. After being laundered, the swatches 
were rinsed, removed from the washer and dried. The cleaning performance was expressed 
as a summation of Hunter Whiteness readings for 0, 2, 4, 6, 8, 10 and 12 grains hard- 

30 ness/gallon (Ca/Mg = 2/1) whereby the Hunter Whiteness equals 0 when 0.06% by weight 
sodium sulfate is used instead of the builder mixture and equals 100 when 0.06% by weight 
sodium trioolyphosphate is used as builder component. The 0.06% replacement level 
relates to the amount of said ingredients in the laundering liquor. 
The builder component was represented by a mixture of an aluminosilicate having the 

35 formula * 

. Nai2(A102- Si02)i2- 27 H2O 

prepared as described hereinbefore and having an average particle diameter of 3 microns 
40 and an auxiliary builder selected from sodium pyrophosphate, sodium tripolyphosphate, 
sodium nitrilo-triacetate and sodium citrate. 

ITie base detergent granule represented 0.06% by weight of the laundering liquor; the 
remaining 0.06% by weight was represented by a builder component as indicated. The 
whiteness results were: 

45 

Sodium Hunter 
Aluminosilicate' Pyrophosphate' Whiteness 

0.02 0.04 117 

50 0.03 0.03 102 

0.04 0.02 94 

' in % by weight of laundering liquor. 

Sodium citrate was evaluated as auxiliary builder in lieu of sodium pyrophosphate 
thereby using the testing conditions set forth. In addition, the Ca/Mg hardness ratio was 
varied as indicated. Hie Hunter Whiteness readings were as follows: 
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Ca:Mg Aluminosilicate' Sodium Hunter 

Citrate' Whiteness 

1:1 0.04 0.02 35 5 

0.03 0.03 61 

0.02 0.04 51 

2:1 0.04 0.02 38 

0.03 0,03 52 10 

0.02 0.04 53 

3:1 0.04 0.02 37 

0.03 0.03 54 

0.02 0.04 50 15 

' In % by weight of laundering liquor. 

The sodimn salt of nitrilotriacetic acid and sodium tripolyphosphate were also evaluated 20 
^uxihaiy builders m substitution for the sodium pyrophosphate buUder thereby using the 

S^ereSS^- ^^'^^ '^^'^ "^^^ Whiteness rlad- 

Alumino- Sodium-nitrilo Sodium tri- Hunter 25 

sihcate' triacetate* polyphosphate' Whiteness 

002 0.04 irtH 
0.03 0.03 

0.04 0.02 g 30 



0.02 
0.03 
0.04 



0.04 95 
0.03 91 
0.02 79 



• In % by weight of laundering liquor. 

HzO, Na8«[{AlC^)8«(Si02)i«6j-264 H2O: and Na6[(A102)*(Si02),oJ15 



Nai2(AIO2SiO2)i2-30 
' ' HzO, respectively. 



EXAMPLE VII 

A granular detergent composition is provided having the following composition: 

'"^'^'^ Parts by Weight 

TAEsS' , 
Sodium tallow alkyl sulfate o '7 

Sodium tripolyphosphate -j^n 

Na.a(A10.^i6^,.,.i7H,0^ . ?|g 

Sodium sulfate k^i 
Brightener 

Moisture "-J; 



5.0 



oxldfS^f mlSe'^'^^^" having an average of about 3 ethylene 15 

^ Prepax^a as described herein. Average particle siz« diameter 3-5 microns. 

ness, for example from 7 to 14 grains nereall^JPnfrl^^ ^ hard- 20 

miAT WE CLAIM IS:— ' 
c ^" c« deteijrent composition comprising 

fomul? *° ^^'^^ °^ ^ water-insoluble aluminosilicate ion exchange material of the 

3Q NaJ(AI02)z.(Si02),J.xmO 

wherein z and y are integers of at least 6, the molar ratio of z to y is in the range from 1 0 to ^° 
^Llt'^J^fJ^- \^ 2^^^ *hat the moisture content is fromT^o to 28% b? 
™?^«'*^fnn"°-°°'*'''^*^ exchange material having a particle si^e diameterfrom 0 1 
micron to 100 microns, a calcium ion exchange capacit^ of at least 200 me eaVe Mda 
^ SSl"wT^?^*'^«^'?*;f°f,^*'^^^^2grains4alloMute/gram 35 
^STnS^rf^SSgL"^^^ 

1.0 to ^|°°'P°^'^°° according to Claim 1 wherein the ratio of z to y is in the range &om 

^ hui\. ^«=°rding to Claim 1 or Claim 2 wherein the aluminosilicate material 40 

has a calcium ion exchange capacity of from 300 to 352 mg. eaje. mdienai w 

n,«t;r;^^i,Tfi'°f' °° according to any one of Claims 1-3 wherein the aluminosUicate 
material has a calcium ion exchange rate of at least 4 grains/gallon/minute/eram 

A< composition according to any one of Claims 1-4 wherein the orglnic detersent 

a water-so uble salt of an organic sulphuric reaction prodilt I^^vinglf £ 45 
Shon,v l^^"^'^ tY'^^'I group containing from afout 8 to about 22 rarton atoms Sd a 
sulphomc acid or sulphuric acid ester group «i""ia ouu a 

potndts ^XefsoTubSS^ '° '"^ °' ""'^^^ '"^ ^'^^"^ ^ ^^^^ «'™- 



according to any of Claims 1-4 wherein the organic detergent c 
C.o-ci alW?T.l^rc"l''r° ••"«"C'»-C- alkyl benzene sulphonate; triethfnolamme 
M ^ I it^ ben^ne sulphonate; sodium tallow alkyl sulphate; sodium coconut alkvl 
i^S^^^ffrnS^ilf ^'f °^ ^ ^"'Ph^^ed conLnsatiriZuTt of a talloS 

f ^- 10 °f ethylene oxide; the condensation product of 

fet£^i!!S°' '^ll'* ^ ,r ^^hylene oxide; the condensation product of 
SionufXl?,^™n„5M*9 " '""'^^ ?f ^*yk"« ""''e: 3-(N.N-dikethyl-N- 

^«^««^;!u^ °!°r^"hy'^'^°''yP''opane-l -sulphonate; 3-(N,N-dimethyl-N- 

neSt ic'i 3.^'*'?°,t"i°'^!.™S °* ^ -5 Wherein the organic detergent compo- 

b5 wiLht o^S.l '"'P^^i^ compounds, comprising; from about 0^.05% to 5% 

P r^i^ ^"11' compounds, from about 55% to 70% by weight of matures of 

C.4^,5 compounds, from about 25% to 40% by weight of mbcture of C.,i<f .7 compounds from 
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about 0.1% to 5% by weight of mixture of Cuysn compounds, from about 15% to 25% by 
weight of mixture of compounds having a degree of ethoxylation of 0, from about 50% to 
65% by weight of mixture of compounds having a degree of ethoxylation from 1 to 4, from 
about 12% to 22% by weight of mixture of compounds hairing a degree of ethoxylation 
ftom 5 to 8 and from about 0.5% to 10% by weight of mixture of compounds having a 5 
degree of ethoxylation greater than 8. 

9. A composition according to any of Claims 1 -5 wherein the organic detergent compo- 
nent is a mixture of ic-olefine sulphonates, consisting essentially of: from about 30% to 
about 70% by weight of a Component A, from about 20% to about 70% by weight of a 
Component B, and from about 2% to about 15% of a Component C, wherein 10 

(a) said Component A is a mixture of double-bond positional isomers of water-soluble 
salts of alkene-1 -sulfonic acids containing from about 10 to about 24 carbon atoms, said 
mixture of positional isomers including about 10% to about 25% of an alpha-beta unsatu- 
rated isomer, about 30% to about 70% of a beta-gamma unsaturated isomer, about 5% to 
about 25% of gamma-delta unsaturated isomer, and about 5% to about 10% of a delta- 15 
epsilon unsaturated isomer; 

(b) said Component B is a mixture of water-soluble salts of bifunctionally-substituted 
sulfur-contaming saturated aliphatic compounds containing from about 10 to about 24 
carbon atoms, the functional units being hydroxy and sulfonate groups with fte sulfonate 
groups always being on the terminal carbon and the hydroxyl group being attached to a 20 
carbon atom at least two carbon atoms removed from the terminal carbon atoms at least 
90% of the hydroxy groups substitutions bemg in 3, 4, and 5 positions; and 

(c) said Conmonent Cis a mixture comprising from about 30%-95% water-soluble salts 
of alkene disulfonates containing from about 10 to about 24 carbon atoms, and from about 
5% to about 70% water-soluble salts of hydroxy disulfonates containing from about 10 to 25 
about 24 carbon atoms, said alkene disulfonates containing a sulfonate group attached to a 
terminal carbon atom and a second sulfonate group attached to an internal carbon atom not 
more than about six carbon atoms removed from said terminal carbon atom, the alkene 
double bond being distributed between the terminal carbon atom and about the seventh 
carbon atom, said hydroxy disulfonates being saturated aliphatic compounds having a sul- 30 
fonate group attached to a terminal carbon, a second sulfonate group attached to an 
internal carbon atom not more than about six carbon atoms removed from said terminal 
carbon atom, and a hydroxy group attached to a carbon atom which is not more than about 
four carbon atoms removed from the site of attachment of said second sulfonate group. 

10. A composition according to any one of Claims 1-9 which also contains from 5 to 50% 35 
of an auxiliary detergent builder sah. 

11- A composition according to Claun 10 which contains from 10% to 35% of the said 
builder salt. 

12. A composition according to Claim 10 or Claim 11 wherein the said builder salt is 
selected from sodium pyrophosphate, sodium tripolyphosphate, sodium carbonate, sodium 40 
bicarbonate, sodium silicate, sodium citrate, sodiiun oxydisuccinate, sodium mellitate, 
sodium nitrilotriacetate, sodium ethylenediaminetetraacetate, sodium polymaleate, sodium 
polyitaconate, sodium polymesaconate, sodium polyfumarate, sodium polyaconitate, 
sodium polycitraconate, sodium polymethylenemalonate, sodium carboxymethyl- 
oxymalonate, sodium carboxymethyloxysuccinate, sodium cis-cyclohexanehexa- 45 
carboxylate, cis-cyclopentanetetracarboxylate and sodium phloroglucinol trisulphonate. 

13. A composition according to any one of Claims 10-12 which comprises 
fa) from 20 to 50% by weight of said aluminosilicate material, 

(b) from 15 to 50% by we©it of said organic detergent compound or component, 

(c) from 5 to 50% of said deteigent builder material, and also 50 

(d) from 5 to 25% by weigjit of a pH adiustmg agent; 

9 1 ?^ltf 2 ^'^^'^ ^ weigiht aqueous solution of said composition being in the range from 

14. A composition according to any one of Claims 1-13 wherein the aluminosilicate 
material has ttie formula 55 



Nai2(A102.Si02)i2JC H2O 

wherein x is an integer of from 20 to 30, and has a partide diameter of from 1 to 100 
60 microns. 

15. A composition according to Claim 14 wherein the said aluminosilicate material has 
the formula 



60 



Naii(A102.Si02).2.27 H2O 
16. A composition according to any one of Clahns 1-15 wherein the said aluminosilicate 65 
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'°17'A5om™?,1?'^^ '"""i*^"" f""" 1 to 10 microns. 
5 onl of ClarsToliTwS?^^^ ^^'^^ or 17 when apoendant to any 

triacetate or mixture Sre"d the weteht^ nitri'o- 
10 £roin 1 : 1 to 1 :3. » mmne weignt ratio of aluminosUicate material to builder is 

aluminosUicate material to pyrophosohate k fmm Fy-y^^^^^^K^"^. ^^'8^* ^tio of 
sodimn tripolyphosphate. soS nSSatete oV« Z^,] wherem the said builder is 
15 of aluminosilicate material to bSlder fe fr?S^^ to 1 ? ^"^"^ ^""^ ^ ""^'Sht ratio 
alSinosilS°S5''l2s^^i«^^ '^-1^ "-15 " the said ' 

miSn^?fSfoSa^""8htofawater^4leinoi^anicalu^^^^^ ' 
25 Nai2(A102.Si02)i2jcHiO 

ps^diL^te'^xi'ra^to^^^ 

^%t200mg.e..g.andacalS^e4^h«^^^^^^^^^^ 

23. A composition accordmg to Claim 22 wherein tSe alumiJ^icate material is 
OA A • • Naii(AI02.Si02)i2.27 H2O 

35 4in^siK!Z^Tir\*^^^^^^ T^S^'^™ 23 whe^in the weight ratio of 
. 25. A composition substantially as described in any of the Examples 
CARPMAELS & RANSFORD. 
Chartered Patent Agents, 
43 Bloomsbuiy Square, 
London WCIA 2RA. 
For the Applicants. 
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